Maize (Zea mays L.) is a major crop in Azad Kashmir. The farmers mainly grow local ecotypes. A study of the performance of six maize ecotypes showed significant variation for almost all the traits studied. The performance of the commercial variety Kisan-90 was comparatively better than the rest, as it produced the maximum number of cobs per plant, had minimum plant height, and took fewer days to silking, as well as tasselling. The other commercial variety, Sarhad white, performed worse than four local ecotypes on almost all measures related to grain production. The study shows the presence of important germplasm evolved and adapted well to mountain areas of Azad Kashmir. This diverse germplasm provides the material to breed new high-yielding corn varieties for Azad Kashmir which may also be a source of resistance to variable stresses such as environmental fluctuations, diseases and insects.
INTRODUCTION
In Pakistan, maize (Zea mays L.) is the third most important cereal crop after wheat and rice. It is a cheap source of corn oil, mostly used as a staple food as well as feed for livestock (Aziz et al. 1992) . It also has a valuable role as poultry feed (Chaudary 1983) . In addition, there are many other industrial uses of maize. Corn grain is a valuable source of protein, fat, starch, vitamins and minerals like calcium, phosphorus, iron and sulphur. It is a major source of raw material for the manufacturing of corn sugar, corn oil, protein, corn flakes, corn syrup, etc.
While maize has a greater potential for high yields and requires less effort than any other cereal crop, most farmers in Pakistan are experiencing the problem of low yields (Tareen et al. 1991) . This is due to many factors, which Berner et al. (1995) have suggested could be controlled through genetic resistance to these factors. Smith et al. (1986) suggested that plant breeders could make efforts in improving seedling vigour, including screening for the genetic components of the crop, as well as collaborating with farmers to make simple changes in their methods of selection. Joshi and Wetcomb (1996) suggested that the performance of crops in a farmer's field could be enhanced through the development and delivery of plant material with a higher potential for positive traits. Aslam et al. (1993) A number of authors have addressed the issue of the yields of different varieties, with many suggesting that improved varieties give greater yields (Byerlee et al. 1992; Rizzardi et al. 1995; Samad and Hadi 1991) . Javed et al. (1994) observed that both grain and fodder increased with the use of improved varieties. Habib et al. (1998) reported that an improved maize variety gave maximum grains, stalks, green fodder and net income when planted on a separate portion of the field for grain and fodder purposes. Nawab et al. (1999) concluded that number of cobs per plant was an important influence on total grain yield in maize. Akbar et al. (2000) found significant variation between varieties and two varieties, Ehsan and Azam, had promising results when compared with others on the basis of grain yield. They also concluded that Sarhad white took the maximum number of days to maturity in the spring and kharief season. Rafi et al. (1994) computed the heritability estimates in selfed populations of local sweetcorn and reported moderate broad sense heritability values ranging from 42.6 to 65.7% for traits including ear weight, days to tasselling, ear diameter and plant height.
It is also important that such information is made readily available, as suggested by Rosales and Taba (1988) . Methods of cultivation are also important. For instance, Anonymous (1983) found that improved technology gave better results than traditional farmer practices, and Sherma and Adam (1984) found that plant height was greater in a dense population, and that the number of leaves per plant increased as the distance between plants decreased.
Azad Kashmir is largely hilly, and farmers grow maize as a major crop; about 0.122 million ha are cultivated. The farmers usually use the seed from the cobs selected from their own harvest. Many maize ecotypes are used by the farmers of different localities, and no specific varieties are sown every year. Local ecotypes are popular for their production of forage and grain. People in mountain areas, such as Sudhanotee, Poonch, Kotli and Muzaffarabad districts, use corn flour for their food. Maize is also frequently used as feed for domestic poultry and livestock, and as fodder for livestock. There is no industry in Azad Kashmir for the processing of maize or other crops. The present study was conducted to compare the performance of four local corn ecotypes with those of two commercial open-pollinated varieties and to study the variation among these ecotypes which can be further exploited to evolve new varieties. Seeds of all the varieties were sown in Randomized Complete Block Design with three replications. The sowing was done on 10 June 2001, when sufficient moisture was available, as the area is rain-fed. The holes were made with a piece of wood. Two seeds were dropped in each hole. The plant-to-plant distance was 25 cm and row-to-row distance was 75 cm. The experimental unit consisted of 4-rows/ plot of 3-m length and 2-m width. Cultural and agronomic practices (hoeing, thinning, fertilization and weeding) were carried out in each plot according to the recommended package of production technology. Data on different plant characters were recorded from 10 randomly selected plants in each plot. Data were recorded for the following parameters.
MATERIALS AND METHODS

Number of leaves per plant
The number of leaves of 10 randomly selected plants was counted and the average was taken.
Plant height
When the crop was mature, the crop plant height was measured from the base of the plant (ground level) to the highest tip of the plant in centimeters.
Number of days to silking
The number of days to silking was counted from the date of sowing to the date when 50% of the plants showed silking.
The number of days to tasselling was counted from the date of sowing to the date when 50% of the plants in a plot showed tassels.
Number of cobs per plant
The number of ears per plant was counted as an average of the total number of grain-bearing ears in each plot.
Number of grains per row
The number of grains per row was counted as an average of actual count of grains in three rows on the ears harvested from 10 randomly selected plants in each plot.
Weight of 1000 grains
The weight of 1000 grains was measured in grams using a top loading balance. Three samples of 1000 grains were obtained at random from the bulk produce of each plot and the values were averaged.
STATISTICAL ANALYSIS
Data recorded for the seven parameters were analyzed statistically, using analysis of variance techniques to determine the significant differences among ecotypes (Steel and Torrie 1984) . Individual comparison of parietal means was made by Duncan's multiple range test. The genetic components of variance were calculated as outlined by Johnson et al. (1956) .
RESULTS AND DISCUSSION
The results are summarized in Table 1 and are discussed below.
Number of leaves per plant
Highly significant results were noted for the number of leaves per plant. Kisan-90 showed the minimum leaves per plant (9.46) whereas Sarhad white produced the maximum (12.53). Other varieties had values between these two. These findings are similar to those of Ali et al. (1998) , who stated that maximum number of leaves per plant were 12, when they performed their experiment in rain-fed areas, while less than the findings of Saeed (2000) , who observed 16 leaves per plant. The highly significant results for number of leaves per plant show considerable variation among these varieties.
Plant height
As with the number of leaves per plant, plant height was greatest for Sarhad white (263 cm) and least for , showing that the latter is a short stature variety in this environment. These findings did not match those of Khanzada et al. (2000) and Ali et al. (1998) , who observed maximum plant heights of 170 and 174 cm, respectively. The present findings were closer to the observations of Saeed et al. (2000) , who recorded a maximum plant height of 246 cm.
Number days to silking
The varieties presented highly significant results for the number of days to silking. Again, Sarhad white
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Shah et al. *The mean values followed by same letter in rows for any particular trait do not differ significantly at 1% level of probability Table 1 Mean differences for different characteristics of maize cultivars took the longest (63 days) to silking, and Kisan-90 took the least (50 days). These results thus bracket the findings of Abdullah (1999) , who observed 59 days to silking.
Number of days to tasselling
The results were highly significant for number of days to tasselling. Again, the maximum number of days was for Sarhad white (58), and the least for . Four of the varieties showed a period greater than the maximum of 49 days recorded by Abdullah (1999) .
Number of grains per row
The maximum number of grains per row was for Kotli white (41.66 grains per row). The minimum number was for . Sarhad white had a value close to Kotli white (40.41). Poonch yellow was close to ).
Number of cobs per plant
The maximum number of cobs per plant were produced by Kisan-90 (1.3); the minimum by Poonch yellow (1.0).
Weight of 1000 grains
The greatest weight of 1000 grains was for Poonch white (261.1 g). Sarhad white had a slightly lower value of 252.0 g. Kotli white and Poonch yellow were also close to the above varieties with 250.2 and 251.5 g. The lowest total weight was for Kotli yellow (221.4 g). These results are similar to the findings of Saeed (2000) , who observed 263.08 g for1000 grains.
CONCLUSIONS
This research shows considerable diversity in the local germplasm being used by the farmers of Azad Kashmir, and that local varieties perform well compared to commercial varieties. One of the commercial maize ecotypes, Sarhad white, developed the tallest and leafiest plants over the longest period of time, while the other, Kisan-90, developed the smallest plants and was the fastest to mature. However, it also had the fewest grains per row and the second lowest weight of 1000 grains. Commercial varieties developed in other areas may remain productive in a new place for some time, but their performance tends to become low when fluctuations arise in the environment. Local ecotypes of maize are an excellent source for remedying such problems; they have great potential for commercial exploitation due to their adaptability to local conditions, resistance to environmental stresses and insects/pests. It should also be recognized that the improved varieties are hard to buy, as they are not available in local markets; the seed producing/supplier companies also do not concentrate on marketing their products in such remote areas. Moreover, the improved hybrid varieties need suitable weather conditions and more inputs: nitrogen-responsive varieties require more nitrogen fertilizer than the local genotypes of maize. Due to the eroding nature of soils of the hilly and mountain areas of Azad Kashmir and the rain-fed conditions, it is a risk to cultivate commercial varieties in small land holdings. In these conditions, and given the specific geographic and demographic nature of Azad Kashmir, local ecotypes provide excellent material to be used and exploited for developing varieties which are more adapted to local conditions and more resistant to environmental fluctuations. In conclusion, the natural biodiversity in maize ecotypes is an important asset for the people of the State and mankind as a whole, and must be conserved for future use and exploitation. Plant breeders should pay greater attention to the diversity in the local germplasm of maize, in order to evolve new corn varieties for the hilly areas of Azad Kashmir for food and forage purposes.
